The kinetoplastid protozoa include several parasitic trypanosomatids among which are the causative agents of Chagas disease ( 7jlpanosomu criizi), African sleeping sickness ( 7'typariosoma bnrcei subspecies) and visceral and cutaneous leishmaniases (Leishmania sp.). Treatment o f these diseases is unsatisfactory: there are n o vaccines available at present; none of the drugs currently in use has a broad spectrum of activity and all suffer from either unacceptably high human toxicity or limited efficacy. These infections continue to impose major burdens on public health in developing countries.
Current strategies in drug design are aimed at identifying parasite spccific biochemical features as targets for chemotherapy. One such potential target in kinetoplastids is the polyamine-containing peptide trypanothione ( N ' , W-bisglutathionyl spermidine) and its related metabolism [ 1, 21. Trypanothione occupies a position in kinetoplastid metabolism that is analogous t o that of glutathione in other eukaryotes. Its functions include maintaining the thiol redox potential o f the parasites and defence against oxidative stress. by thc following reactions:
where T(SlH?) and T(S2) arc dihydrotrypanothione and trypanothionc disulphide, respectively, and TPx and TR are trypanothione pcroxidase and trypanothione reductase, respectively.
The cloning of genes encoding these parasite-specific enzymes would represent an important initial step to further characterizing their properties. Here we present the first report o n the cloning of TR gene sequences derived from a human pathogen: L. doriovurii. the causative agent of visceral Icishmaniasis.
TR was purified to homogeneity from the insect trypano- was screened with the anti-TR serum using the alkaline phosphatase assay (Stratagene, pic0 Blue). Two clones were isolated which contained identical inserts of 320 bp (the library had previously been amplified). The insert (LTR 1 ) was subcloned into M 1 3 mp 19 and sequenced by the chain-termination method using the 'sequenase' enzyme (United States Biochemical Corp). The inferred amino acid sequence showed 73% identity with the corresponding region of the T. congolense enzyme. Northern analysis of L. donovuni RNA indicated that the enzyme was encoded by a single mRNA species of 2.6 kb which was constitutively expressed in both the amastigote (intracellular) form and promastigote (insect) form of the parasite. On Southern blots the LTRl probe hybridized with genomic DNA derived from L. donovuni and produced a simple pattern consistent with a single-copy gene. It did not crosshybridize with 7: cmzi genomic DNA even under conditions o f low stringency ( 2 x SSC at 25°C). Southern blots containing Leishmuniu DNA fractionated by orthogonal field alteration gel electrophoresis (OFAGE) were also analysed. The probe hybridized to a single large chromosome on blots containing DNA derived from several strains of L. donovuni. In contrast, in L. rnujor and L. uruhicu the gene was mapped to one of the smaller chromosomes. 
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The LTRl probe was used to screen an L. donovuni IgtlO cDNA library and a clone containing a 1.8 kb insert was isolated. Two oligonucleotides (30mers) derived from conserved regions of glutathione reductase (GR) 141, hybridized to LTR3, suggesting that the insert contained at least 90% of the protein-coding region. Sequence analysis of LTR3 revealed similarity to both the 7: congolense TR sequence [4] and a tryptic peptide of C. fusicuiuta TR (Fig. 1) . The LTR3 insert contains a polyadenylated sequence at one end and a 600 nucleotides stretch which corresponds to the 3'-untranslated region of the mRNA. Current work is aimed at expressing the full-length TR gene in a high-level expression vector to obtain biologically active enzyme for structural and functional studies involving site-directed mutagenesis, X-ray crystallography and molecular modelling. Comparison of the structures of TR and GR should provide useful information for the design of parasite specific drugs [6] .
We Here we report the isolation of insoluble substrate (Avice1)-bound and free endo-l.4-P-i~-glucanases and a study of their comparative structure using 5-20°/n gradient polyacrylamide-gel electrophoresis (PAGE) during different stages of fermentation. This approach may be helpful in determining the native forms of the enzymes along with the possible reasons for multiplicity.
Cellulomonas flavigenu was grown in the presence of crystalline cellulose (Avicel) as the substrate in salt medium, as previously reported (Sami et a/., 1988) . Free cellulase activity was isolated by centrifugation, while substrate-bound activity was eluted by sonication. The sonication method was compared with the previously reported shaking and washing method (Sami et a/., 1988) . After fermentation for specific times, residual Avicel was removed by centrifugation at 1000 g and suspended in a volume of distilled water, that was double the volume of the culture. Avicel was then subjected to sonication at amplitude 20 in an MSE sonicator three times, 20 s each. Supernatant was removed after centrifugation and Avicel was washed similarly three times. It was found that the sonication method was much more efficient and less laborious than the shaking and washing method. Almost the same amount of enzyme activity was recovered in less than one-fifth of the time. Carloz (1986) has successfully used sonication for increasing the rate of hydrolysis of cellulose by cellulases. At earlier stages of fermentation when most of the cellulase activity was bound to the substrate (Sami et a/., 1988) , substrate-bound activity showed 15 times higher specific activity compared with the free activity. After fermentation for specific times, both substrate-bound and free activities were subjected to 5-20% non-denaturing PAGE (Sami et a/., 1988) and enzyme activity was located on 0.05% CM-cellulose and 2.0Y0 (wlv) agar plate. Endo-I ,4- 
